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The present s udy. In a very interesting and provocative 
report, Douglas and colleagues (I) present data obtained in 
elite athletes indicazing that extreme xertion results in 
opposite ffects on right and left ventricular size: the right 
ventricle dilates, while the left becomes smaller. The authors 
propose that disproportios?!le increases in right and left 
ventricular afterload uring and immediately after extreme 
exertion account for the apparent differences in ventricular 
size, If correct, this observation has important clinical 
implications not only for physical fitness fanatics, but also 
for our understanding of the responses of the right and left 
ventricles to pathologic loading conditions. 
The principal findings of this study were that right ven- 
tricular end-diastolic and end-systolic cavity areas deter- 
mined by two-dimensional echocardiography increased by 
13% to IS%, and left ventricular cavity areas decreased by 
2% to 4% immediately after prolonged, extreme xertion and 
had returned toward normal 24 to 48 h later. The changes in 
ventricular size could not be related to changes in atrioven- 
tricular valve regurgitation. To explain the disparate re- 
sponses of the two ventricles, the authors cite previously 
published hemodynamic studies (2,3) of normal subjects in 
whom pulmonary artery pressure increased by SO% to 70% 
after 15 min of exercise, while systemic pressures increased 
by only 11% to 45%. Therefore, the right ventricle xperi- 
ences a greater proportionate increase inafterload with exer- 
cise than does the left ventricle; if the afterload increase is
maintained long enough, right ventricular dysfunction man- 
ifested as dilation can be detected after cessation ofexercise. 
Assessing the size and function of the right ventricle. 
Because of its unusual shape, it is difficult to assess ize and 
function of the right ventricle by any imaging technique. To 
accept he hypothesis proposed by the authors, it must be 
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assumed that the areas of the right and left ventricles in the 
apical four chamber view are proportional tochamber vol- 
ume. A considerable body of evidence xists to document 
this assumption for the left ventricle, but similar documen- 
tation is lacking for the right. Furthermore, obtaining repro- 
ducible studies in the right ventricle is undoubtedly more 
difficult han for the left. The shape of the right ventricle in 
the short-axis view perpendicular to the apical four chamber 
view is a crescent. inor changes in the anteroposterior 
position of the apical four chamber imaging plane will result 
in significant underestimation of the area. On the other hand, 
if the apical four chamber imaging plane cuts diagonally 
across the crescent, he area of the right ventricle may be 
overestimated. To our knowledge, there are no easily iden- 
tifiable landmarks that allow reproducible positioning of the 
imaging plane. 
The difficulty of obtaining reproducibtc images that are 
proportional to ventricular volume may account for two 
inconsistencies in the results of Douglas et al. (1). First, 
although right ventricular size increased at the study imme- 
diately following exertion, the incidence of tricuspid regur- 
gitation decreased. This finding is in contrast to the previ- 
ously well documented association between tricuspid 
regurgitation a d right ventricular dilation (4). Second, the 
assumption that right ventricular area is proportional to 
ventricular volume means that the duference b&veer. end- 
diastolic and end-systolic area is proportional to stroke 
volume. By this reasoning, the study immediately following 
the race indicates that right ventricular stroke volume has 
increased by 7%. whereas the left ventricular stroke volume 
has decreased by a similar amount, a situation that, obvi- 
ously, cannot exist for more than a few heartbeats. 
Disproportionate increase in pulmonary pressure with ex- 
ercise. The argument advanced by Douglas et al. (1) to 
explain the discordance in ventricular responses i  a &pro- 
porrionare increase in right ventricular afterload with exer- 
cise comparing the increase in pulmonary artery pressure to 
the increase in aortic pressure in normal subjects. Most 
exercise studies (5,6) of normal subjects in either upright or 
supine posture demonstrate increases in mean pulmonary 
pressure to no more than 30 mm Hg, but they do show 
increases that are often ~50% above levels at rest on a 
proportionate basis. If these increases in pulmonary artery 
pressure are important in normal subjects, as suggested by 
the study of Douglas et al., how much more important are 
the far greater increases on an absolute or proportionate 
basis een in patients with nearly every significant disease of 
the heart or luugs? Physiologic studies (7-9) with either 
upright or supine exercise have demonstrated increases in 
pulmonary artery pressure of ~100% in patients with con- 
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venous return 
tion (13). The thin free and inferior walls and geometric 
asymmetry of the right ventricle place it at a sMbsta~t~a1 
mechanical disadvantage in the form of contractile r serve. 
This may be pa~icular~y true in the face of right ventricular 
ischemia, which could accrue in congestive heart failure or 
chronic obstructive pulmonary disease from hypoxemia and 
pulmonary hypertension aswell as from coronary hypoper- 
fusion in coronary artery disease (14). 
s of limited right ventricular contractile 
found effect in both normal subjects and patients wit 
cardiopulmonary disease. From this 
t ve~~ri~~~ brays a s 
exercise limita!ion might be conside 
The study by Douglas, et al. (I) has raised important and 
provocative questions that need further study. First, the 
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